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INTRODUCTION
Ear infections occur when uid and pathogens, such as bacteria or 
viruses, become trapped in the ear, leading to inammation. While ear 
infections can affect individuals of any age, they are particularly 
common in children. The ear is divided into three main sections, the outer 
ear, middle ear, and inner ear Otitis media, an infection in the middle ear, 
is indeed the most common type of ear infection.3 Colds, sinus infections, 
and allergies frequently contribute to ear infections, resulting in 
symptoms such as ear pain, fever, diminished hearing, and discharge 
resembling pus. Although the immune system of the body can frequently 
treat ear infections on its own, in some situations antibiotics and other 

4drugs are required to treat the infection and reduce symptoms.

Ear infection results in ear inammation, with ear discharge being one 
5of the most prevalent signs.  Approximately 330 million people 

worldwide are affected by ear infections, and 60% of them have 
signicant hearing loss. The Pacic Islands are considered to have 
among of the highest rates of ear infections and hearing loss in the 

6world, according to the World Health Organization.  In children more 
specically, vaccine-preventable illnesses and middle ear infections 

7are substantial contributors to preventable hearing loss.  A public 
health approach to lowering the incidence of ear illness and hearing 
loss is suggested given the lack of ear and hearing health services in 
that region. To succeed in achieving this goal, interaction with health 

8,9,10promotion services is necessary.  It is estimated that 80% of 
youngsters will at some stage in their adulthood develop otitis 

11,12media.  As the eustachian canal is shorter and more horizontal in 
children than that in adults, children have a higher frequency of ear 

13infections than adults.  Acute suppurative otitis media. Chronic 
suppurative otitis media (CSOM, persistent purulent discharge that 
lasts for more than 2 weeks). Non-suppurative otitis media including 
acute and chronic NSOM. Bacteria are the leading pathogens of ear 
infection, whereby, Staphylococcus aureus, Pseudomonas 
aeruginosa, Proteus mirabilis and Klebsiella species are the dominant 

14,15,16,17,18,19bacteria causing ear infection globally.  In addition, Candida 
species and Aspergillus species are predominant fungal isolates 

20,21,22,23responsible for ear infection.  Higher rates of hearing loss can be 
brought on by persistent infections or harm to the inside parts of your 
ear. Spread of the infection: Untreated infections or infections that do 
not improve on their own can spread. Infection can spread to the bone 
behind your ear.

MATERIAL AND METHODS
Study Design and Period
A hospital-based retrospective study has been conducted between 
September 2021 to September 2023 at the Department of 
Microbiology IIMSR, Integral University Lucknow. 

Data Collection
We did retrospective review of two-year laboratory records of all ear 
swab or ear pus taken from patients suspected of having ear infection 
presenting to IIMSR, Integral University Lucknow. We Collected 
relevant data from medical records, including patient demographics, 
clinical information, microbiological test results, and antibiotic 
susceptibility proles.

Laboratory Method
Ear discharge was collected under a strict aseptic technique using a 
sterile cotton swab from each patient. Within 2 hrs of collection, swabs 
were transported to the microbiology laboratory of IIMSR for culture 
and AST. The specimens were directly inoculated on Blood agar, 
Chocolate agar, and MacConkey agar.

Chocolate agar (CA) was used to isolate fastidious bacteria, such as 
Haemophilus influenzae and Streptococcus pneumoniae, the frequent 
etiological agents of ear infection. MacConkey agar (MCA) was used 
as a selective and differential medium for Gram- negative bacteria and 
Blood agar (BA) was used as a general- purpose medium.

MacConkey and Blood agar plates were incubated in aerobic 
conditions and Chocolate agar plates in a candle jar. All the inoculated 
media were incubated at 37°C for 18–24 hr. Bacterial isolates were 
identied by interpreting colonial morphologies, microscopic 
examination (Gram stain) and biochemical tests. The catalase and 
coagulase tests were performed for Gram- positive bacteria, Kligler's 
iron agar, sulfur indole motility, citrate and urease tests were 
performed  for gram- negative bacteria.

Antimicrobial susceptibility testing
Antibiotic susceptibility testing was carried out using Kirby-Bauer 

24Disc-diffusion technique  on Muller Hinton agar following the CLSI 
guidelines (2012–2017). The bacterial suspension was standardized 
using 0.5 McFarland standard and inoculated on Mueller–Hinton agar. 
The antibiotic discs were dispensed after drying the plate for 3–5 min 
and incubated at 37°C for 24 hrs. Penicillin G (10IU), Cefoxitin 
(30μg), Ampicillin (10μg), Amoxicillin (10μg), Erythromycin (15μg), 
Clindamycin (2μg), Cotrimoxazole (25μg), Oxacillin (1μg), Co-
amoxiclav (20/10μg), Cefuroxime (30μg), Ceftriaxone (30μg), 
Gentamicin (10μg), Tobramycin (10μg), Ciprooxacin (5μg), 
Noroxacin (10μg), Meropenem (10μg), Tetracycline (30μg), 
Nalidixic acid (30μg), Vancomycin (30μg), Amikacin (30μg), and 
Chloramphenicol (30μg) were used to test the susceptibility of 
bacterial isolates. The control strains S. aureus (ATCC 25923), E. coli 
(ATCC 25922), and P. aeruginosa (ATCC 27853) were used for 

25quality control.
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ABSTRACT
Objective:  Methods: This study aimed to evaluate the Bacteriological etiology and AST pattern of ear infection at a tertiary care hospital.  We 
collected retrospective data from bacteriological results of ear discharge samples from september 2021 to september 2023. Collect relevant details 
from medical records, such as clinical data, antibiotic susceptibility proles, microbiological test ndings, and patient demographics.  A  Results:
total of 216 Ear infections cases were included in the study.  One hundred eleven 51% patients were females and one hundred ve 49% were males. 
The most common bacterial species isolated were S. aureus (32.8%) followed by coagulase-negative staphylococcus (CONS) (23.1%), 
Pseudomonas aeruginosa (10.6%), Pseudomonas other species (8.7%), Klebsiella pneumoniae (8.3%), E coli (5.5%), Methicillin-resistant S 
aureus (MRSA) (3.7%), Proteus mirabilis (2.7%), Proteus other species (2.7%), and Klebsiella other species (1.3%). Most of the S. aureus isolates 
were susceptible to vancomycin (98.2%) and Teicoplanin (96.8%). CONS organisms were susceptible in highest percentage to Vancomycin and 
Tobramycin 100%. Gram negative organisms Pseudomonas aeruginosa isolates were highly susceptible to Noroxacin 100% and doripenem 
95.2%.  Overall, our study highlights the prevalence of gram-positive and gram-negative bacterial strains causing ear infections, Conclusion:
emphasizing the need for tailored empirical therapy protocols informed by antibiotic sensitivity proles, to optimize treatment outcomes and 
enhance patient care in our region.
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Data analysis and Interpretation
The data has been analyzed using SPSS software and Microsoft Excel, 
and the results will be presented in numbers and percentages through 
tables. Tests of signicance, such as T-tests, will be applied to 
determine the results.

RESULTS
A total of 216 Ear infections cases were included in the study. One 
hundred eleven (51%) (n= 111) patients were female and one hundred  

ve 49% (n = 105) were male. 

The predominant bacterial species isolated were Staphylococcus 
aureus (32.8%) followed by CONS (23.1%), Pseudomonas 
aeruginosa (10.6%), Pseudomonas other Species (8.7%), Klebsiella 
Pneumoniae (8.3%), E. COLI (5.5%), MRSA (3.7%), Proteus 
Mirabilis (2.7%), Proteus other Species (2.7%), Klebsiella other 
species (1.3%).

Table 1: Distribution Of Patients According To Age Groups.

During the study, it was observed that the maximum number of patients 
were belong to the age group 21-30 year 31%, followed by 28.2% 
patients who belong to the age group of 11-20 years, 12.9% patients 
who belong to the age group of 31-40 years, 11.5% of patients from the 
age group of 41-50 years, 6% patients from the age group of 51-60 
years, 5.5% patients who belong to the age group of 0–10 years. It also 
includes the patients of age group >60 years 4.6%.

 Table 2: Distribution Of Bacterial Profiles Of Ear Infections.

This table show that, the isolates included both gram positive and gram 
negative organisms. Out of the 216 isolates, gram positive bacteria 
accounts for 129 (59.72%) while the gram negative bacteria accounts 
for 87 (40.27%). The predominant bacterial species isolated were 
Staphylococcus aureus (32.8%).

Table 3: Distribution Of Year Wise Isolates Among Ear Infections

Out of 216 isolates,
Ÿ 57 (26.3%) were isolated in SEP-DEC 2021
Ÿ 115 (53.2%) were isolated in January–December 2022.
Ÿ and 44 (20.3%) isolates in January–Sep 2023

Table 4: Antibacterial Sensitivity Of Staphylococcus Aureus In Ear 
Infections.

The most sensitive drugs of staphylococcus aureus are as follows: 
Vancomycin 98.2%, Teicoplanin 96.8%, Linezolid 92%, Tobramycin 
91.4%, Doxycycline 89.1%. Other antibiotics with less than 80% 
sensitivity are Clindamycin, Tetracycline, Gentamicin, Cefoxitin, 
Erythromycin, Amikacin, Levooxacin, Ciprooxacin.

Table 5: Antibacterial Sensitivity Of Cons In Ear Infections.
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AGE GROUP (IN YEAR) FREQUENCY PERCENTAGE %

0 -10 12 5.5%

11   20 61 28.2%

21 -30 67 31.0%

31 -40 28 12.9%

41 -50 25 11.5%

51-60 13 6.0%

> 60 10 4.6%

TOTAL 216 100%

ORGANISM FREQUENCY PERCENTAGE%

Staphylococcus aureus 71 32.8%

CONS 50 23.1%

MRSA 8 3.7%

E. COLI 12 5.5%

Pseudomonas aeruginosa 23 10.6%

Proteus Mirabilis 6 2.7%

Klebsiella Pneumoniae 18 8.3%

Pseudomonas Species 19 8.7%

PROTEUS Species 6 2.7%

Klebsiella species 3 1.3%

TOTAL 216 100%

Staphyloc
occus 
aureus

14 38 19 35 36 71 32.87%

CONS 13 27 10 21 29 50 23.14%

MRSA 0 7 1 4 4 8 3.70%

E. COLI 8 4 0 5 7 12 5.55%

Pseudomo
nas 
aeruginosa

4 16 3 13 10 23 10.64%

Proteus 
Mirabilis

2 4 0 3 3 6 2.77%

Klebsiella 
Pneumoni
ae

6 8 4 9 9 18 8.33%

Pseudomo
nas 
Species

8 6 5 8 11 19 8.79%

PROTEU
S Species

0 5 1 4 2 6 2.77%

Klebsiella 
species

2 0 1 3 0 3 1.38%

TOTAL 57 115 44 105 111 216  100%

Antibiotics Sensitive Resistant Interme
diate

Total Percentage of 
sensitive strains 
(%)

Cefoxitin (CX) 37 29 0 66 56.0%

Erythromycin 
(E)

31 29 6 66 46.9%

Clindamycin 
(CD)

50 15 0 65 76.9%

Tetracycline 
(TE)

39 18 1 58 67.2%

Doxycycline 
(DO)

33 3 1 37 89.1%

Vancomycin 
(VA)

55 1 0 56 98.2%

Teicoplanin 
(TEI)

62 2 0 64 96.8%

Linezolid (LZ) 58 5 0 63 92.0%

Ciprooxacin 
(CIP)

4 63 0 67 5.9%

Levooxacin 
(LEVO)

5 64 1 70 7.1%

Gentamicin 
(GEN)

43 17 5 65 66.1%

Amikacin (AK) 18 45 0 63 28.5%

Tobramycin 
(TOB)

32 3 0 35 91.4%

Antibiotics Sensitive Resistant Inter-
mediate

Total Percentage 
of sensitive 
strains (%)

Cefoxitin (CX) 12 3 0 15 80%

Erythromycin (E) 5 9 0 14 35.7%

Clindamycin (CD) 9 5 0 14 64.2%

Tetracycline (TE) 10 3 0 13 76.9%

Doxycycline (DO) 8 2 1 11 72.7%

Vancomycin (VA) 13 0 0 13 100%

ORGANI
SM

SEP-
DEC 
2021

JAN-
DEC 
2022

JAN-
SEP 
2023

MALE FEM
ALE

ALL 
YEAR 
TOTA
L

ALL 
YEAR 
TOTAL 
PERCEN
TAGE%



The most sensitive drugs of CONS are as follows: Vancomycin 100%, 
Tobramycin 100%, Teicoplanin 93.3%, Gentamicin 93.3%, Linezolid 
86.6%, Cefoxitin 80%.

Other drugs which less than 80% sensitivity are Tetracycline, 
Doxycycline, Clindamycin, Levooxacin, Erythromycin, Amikacin, 
Ciprooxacin.

Table 6: Antibacterial Sensitivity Of E Coli. In Ear Infections.

The most sensitive drugs of E COLI are as follows: Noroxacin 100%, 
Nitrofurantoin 100%, Amikacin 75%, Doripenem 75%, Tigecycline 
72.7%, Tetracycline 70%. Other drugs which less than 70% sensitivity 
are Meropenem, Ceftazidime/clavulanic acid, Piperacillin/ 
Tazobactam, Imipenem, Cefazolin, Ciprooxacin, Ceftazidime, 
Levooxacin, Cefepime, Ampicillin/ sulbactam, Gentamicin, 
Tobramycin, Aztreonam, Ceftriaxone.

Table 7: Antibacterial Sensitivity Of Pseudomonas Aeruginosa In 
Ear Infections.

The most sensitive drugs of pseudomonas aeruginosa are as follows: 
Ÿ Noroxacin 100%
Ÿ doripenem 95.2%
Ÿ piperacillin/tazobactam 91.3%
Ÿ imipenem 90.9%
Ÿ meropenem 90.4%
Ÿ gentamicin 86.3%
Other drugs with less than 85% sensitivity are caeftazidime, amikacin, 
tobramycin, ciprooxacin, aztreonam, cefepime, levooxacin, 
piperaci l l in,  polymixin,  t icarci l l in/clavulanic,  col is t in, 
ceftazidime/clavulanic acid.

Table 8: Antibacterial Sensitivity Of Psedomonas Other Species In 
Ear Infections:

The most sensitive drugs of pseudomonas other species are as follows: 
Noroxacin 100%, doripenem 89.4%, meropenem 89.4%, 
piperacillin/tazobactam 89.4%, ceftazidime/clavulanic acid 84.6%, 
imipenem 78.9%. Other drugs with less than 78% sensitivity are 
tobramycin, colistin, polymixin, piperacillin, gentamicin, amikacin, 
ticarcillin/clavulanic, caeftazidime, cefepime, aztreonam, 
ciprooxacin, levooxacin.

Table 9: Antibacterial Sensitivity Of Proteus Species In Ear 
Infections.
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Antibiotics Sensitive Resistant Inter
mediate

Total Percentage 
of sensitive 
strains (%)

Ampicillin/ 
sulbactam(A/S)

5 7 0 12 41.6%

Piperacillin/Tazob
actam (PIT)

7 5 0 12 58.3%

Tetracycline 
(TET)

7 3 0 10 70%

Gentamicin 
(GEN)

5 6 1 12 41.6%

Amikacin (AK) 9 3 0 12 75%
Tobramycin 
(TOB)

5 7 0 12 41.6%

Ceftriaxone 
(CTR)

4 7 1 12 33.3%

Ceftazidime 
(CAZ)

6 6 0 12 50%

Ceftazidime/clavu
lanic acid (CAC)

5 2 1 8 62.%

Cefepime (CMP) 6 5 1 12 50%

Aztreonam (AT) 3 6 0 9 33.3%

Ciprooxacin 
(CIP)

6 6 0 12 50%

Levooxacin 
(LEVO)

6 6 0 12 50%

Imipenem (IPM) 7 5 0 12 58.3%
Doripenem 
(DOR)

9 3 0 12 75%

Meropenem 
(MRP)

8 4 0 12 66.6%

Tigecycline (TG) 8 3 0 11 72.7%

Cefazolin (CZ) 6 5 0 11 54.5%

Noroxacin (NX) 5 0 0 5 100%

Nitrofurantoin 
(NIT)

5 0 0 5 100%

Antibiotics Sensitive Resistant Interme
diate

Total Percentage 
of sensitive 
strains (%)

GENTAMICIN 19 3 0 22 86.3%
AMIKACIN 18 4 0 22 81.8%
TOBRAMYCIN 17 3 1 21 80.9%
PIPERACILLIN 16 5 1 22 72.7%
PIPERACILLIN/ 
TAZOBACTAM

21 2 0 23 91.3%

TICARCILLIN/C
LAVULANIC

13 4 5 22 59.%

CIPROFLO
XACIN

16 4 0 20 80%

LEVOFLO
XACIN

17 4 2 23 73.9%

CAEFTAZIDIME 18 4 0 22 81.8%

CEFTAZIDIME/C
LAVULANIC 
ACID

5 3 1 9 55.5%

CEFEPIME 15 5 0 20 75%

AZTREONAM 17 3 2 22 77.2%

IMIPENEM 20 2 0 22 90.9%

MEROPENEM 19 2 0 21 90.4%

DORIPENEM 20 1 0 21 95.2%

POLYMIXIN 13 0 9 22 59.%

COLISTIN 12 9 0 21 57.%

NORFLOXACIN 5 0 0 5 100%

Antibiotics Sensitive Resist
ant

Inter
mediate

Total Percentage of 
sensitive 
strains (%)

GENTAMICIN 13 6 0 19 68.4%

AMIKACIN 13 5 1 19 68.4%

TOBRA
MYCIN

14 4 0 18 77.7%

PIPERACILLIN 14 5 0 19 73.6%

PIPERACILLIN/TA
ZOBACTAM

17 1 1 19 89.4%

TICARCILLIN/CLA
VULANIC

13 5 1 19 68.4%

CIPROFLOXACIN 10 6 2 18 55.5%

LEVOFLOXACIN 10 9 0 19 52.6%

CAEFTAZIDIME 12 5 1 18 66.6%

CEFTAZIDIME/CL
AVULANIC ACID

11 2 0 13 84.6%

CEFEPIME 12 7 0 19 63.1%
AZTREONAM 11 5 3 19 57.8%
IMIPENEM 15 3 1 19 78.9%
MEROPENEM 17 2 0 19 89.4%
DORIPENEM 17 2 0 19 89.4%

POLYMIXIN 14 5 0 19 73.6%

COLISTIN 14 5 0 19 73.6%

NORFLOXACIN 5 0 0 5 100%

Teicoplanin (TEI) 14 1 0 15 93.3%

Linezolid (LZ) 13 1 1 15 86.6%

Ciprooxacin (CIP) 4 9 0 13 30.7%

Levooxacin 
(LEVO)

8 7 0 15 53.3%

Gentamicin (GEN) 14 1 0 15 93.3%

Amikacin (AK) 15 32 0 47 31.9%

Tobramycin (TOB) 21 0 0 21 100%

Antibiotics Sensitive Resistant Interme
diate

Total Percentage 
of sensitive 
strains (%)

Ampicillin/ 
sulbactam(A/S)

7 4 0 11 63.6%



The most sensitive drugs of proteus mirabilis and proteus other species 
are as follows: Noroxacin 100%, Nitrofurantoin 100%, Ceftazidime/ 
clavulanic acid 100%, Tigecycline 100%, Piperacillin/Tazobactam 
100%, Dorip enem 100%, Gentamicin 90.9%, Imipenem 90.9%, 
Meropenem 90%.

Other drugs which less than 90% sensitivity are Cefazolin Aztreonam, 
Ciprooxacin, Amikacin, Cefepime, Ceftazidime, Tobramycin, 
Ampicillin/ sulbactam, Ceftriaxone, Levooxacin, Tetracycline.

Table 10: Antibacterial Sensitivity Of Klebsiella Species In Ear 
Infections.

The most sensitive drugs of Klebsiella pneumoniae and Klebsiella 
other species are as follows: Noroxacin 100%, Doripenem 85.7%, 
Tigecycline 80%, Amikacin 80%, Meropenem 78.9%, Cefepime 
78.9%.

Other drugs which less than 78% sensitivity are Gentamicin, 
Nitrofurantoin, Ciprooxacin, Imipenem, Ceftazidime/clavulanic 
acid, Levooxacin, Tetracycline, Tobramycin, Piperacillin/ 
Tazobactam, Ceftriaxone, Cefazolin, Ceftazidime, Aztreonam, 
Ampicillin/ sulbactam.

DISCUSSION
An ear infection, also known as otitis media, is a common condition 
that occurs when the middle ear becomes inamed or infected. It can 
affect people of all ages, but it's more prevalent in children. Ear 
infections can be caused by viruses or bacteria and often occur after a 
cold or upper respiratory infection. The aim of this study is to 
determine the sensitivity of the bacteria, which might help in the 
treatment, as many of them have developed antibiotic resistance.

In the current study, females (51%) were predominant compared to 
males (49%). This observation aligns with ndings reported by several 
authors Mansoor T et al. Loy AH et al. Prakash R, Juyal D et al.'s study 
reported a male prevalence of 46% and a female prevalence of 

26,2753.9%.  However, it contrasts with other studies Paradise JL, 
Rockette HE, Colborn DK, Bernard BS, Smith CG, Kurs Lasky M, et 
al. , Poorey VK show  Given the 28,29,30Kumar H, Seth S (M:F = 1.4:1).
retrospective nature of this study, the higher incidence of ear infection 
in women may be incidental. Furthermore, as this was a hospital-based 
study conducted in a rural area, this demographic context could be a 
contributing factor.

In our retrospective study analysis, Gram Positive Bacteria (GPB) 
accounted for 59.7% and Gram Negative Bacteria (GNB) for 40.2% of 
bacterial ear infections, with Staphylococcus aureus comprising 
32.8%, Coagulase-Negative Staphylococci (CONS) 23.1%, 
Pseudomonas aeruginosa 10.6%, other Pseudomonas species 8.7%, 
Klebsiella pneumoniae 8.3%, Escherichia coli 5.5%, Methicillin-
Resistant Staphylococcus aureus (MRSA) 3.7%, Proteus mirabilis 
2.7%, other Proteus species 2.7%, and other Klebsiella species 1.3%. 
Notable similarities were observed with ndings from other studies 
Poorey and Iyer [30], Muluye D, Wondimeneh Y, Ferede G, Wasihun 

31,32,33AG, Zemene Y, Hailegiyorgis TT, Sarhie WD, Workie HM  
Additionally, a review article in Sub-Saharan Africa documented 
analogous bacterial isolates as the etiology of Otitis Media (OM) Tesfa 

34T, Mitiku H, Sisay M, et al , The similarities of our ndings with those 
of other studies could be due to a consistent pattern in the microbial 
prole of bacterial ear infections.

In our retrospective study, S. aureus emerged as the predominant 
bacteria (32.8%), aligning with ndings reported by Kumar H, Seth S 
(37.7%) [29], (48.69%)Prakash et al. , Ettehad GH, Refahi S, Nemmati 
A et al, Brownlee RE, Hulka GF, Prazma J et al, Campos MA, Arias A, 
Rodriguez C, Dorta A, Betancor L, Lopez-Aguado D, et al, Argaw-
Denboba A, Abejew AA et al, Bilkisu IG, Bello AM, Fatima M, et al, 
and Rangaiah ST, Dudda R, Prasad MH, Kalegowda BN et 

35,36,37,38,39,40,41al]  S. aureus has consistently emerged as the most 
frequently isolated pathogen from ear infections, as corroborated by 
various studies conducted by  Rangaiah ST, Dudda R, Prasad MH, 
Kalegowda BN, Sumangala B et al., and Rosenfeld RM, Schwartz SR, 

42,43Cannon CR, et al.   While in other countries, S. aureus was also 
found to be the most common isolate, accounting for 43.5% in Taiwan 

44 45Juen-Haur et al   and 34.1% in Norway Dibbs .

In this study, antibiotic sensitivity testing was conducted for each 
isolated organism. It was observed that gram positive isolates such as 
Staphylococcus aureus, Methicillin-resistant Staphylococcus aureus 
(MRSA), and Coagulase-negative Staphylococcus (CoNS) exhibited 
high sensitivity to Vancomycin and Teicoplanin. Additionally, 
Staphylococcus aureus showed high sensitivity to linezolid and 
doxycycline. These ndings were consistent with those reported by 
Gupta S, Kumbhat P, Poorey and Iyer [30], Prakash et al [35], Kumar 
H, and Seth [29].

In our study, we observed that gram negative isolates, including 
Pseudomonas aeruginosa and other Pseudomonas species, showed 
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Piperacillin/Tazob
actam (PIT)

11 0 0 11 100%

Tetracycline 
(TET)

3 6 1 10 30%

Gentamicin 
(GEN)

10 0 1 11 90.9%

Amikacin (AK) 9 1 1 11 81.8%

Tobramycin 
(TOB)

8 2 1 11 72.7%

Ceftriaxone 
(CTR)

6 5 0 11 54.5%

Ceftazidime 
(CAZ)

7 2 0 9 77.7%

Ceftazidime/clavu
lanic acid (CAC)

8 0 0 8 100%

Cefepime (CMP) 7 2 0 9 77.7%

Aztreonam (AT) 5 1 0 6 83.3%

Ciprooxacin 
(CIP)

9 2 0 11 81.8%

Levooxacin 
(LEVO)

6 5 1 12 50%

Imipenem (IPM) 10 1 0 11 90.9%

Doripenem 
(DOR)

9 0 0 9 100%

Meropenem 
(MRP)

9 1 0 10 90%

Tigecycline (TG) 9 0 0 9 100%

Cefazolin (CZ) 7 1 0 8 87.5%

Noroxacin (NX) 3 0 0 3 100%

Nitrofurantoin 
(NIT)

3 0 0 3 100%

Antibiotics Sensitive Resistant Interme
diate

Total Percentage 
of sensitive 
strains (%)

Ampicillin/ 
sulbactam(A/S)

6 12 3 21 28.5%

Piperacillin/Tazoba
ctam (PIT)

12 6 3 21 57.1%

Tetracycline (TET) 13 6 2 21 61.9%

Gentamicin (GEN) 16 3 2 21 76.1%

Amikacin (AK) 16 3 1 20 80%

Tobramycin (TOB) 13 6 2 21 61.9%

Ceftriaxone (CTR) 12 9 0 21 57.1%

Ceftazidime 
(CAZ)

9 11 1 21 42.8%

Ceftazidime/clavul
anic acid (CAC)

10 5 0 15 66.6%

Cefepime (CMP) 15 4 0 19 78.9%

Aztreonam (AT) 6 7 2 15 40%

Ciprooxacin 
(CIP)

14 6 0 20 70%

Levooxacin 
(LEVO)

13 8 0 21 61.9%

Imipenem (IPM) 14 6 1 21 66.6%

Doripenem (DOR) 18 2 1 21 85.7%

Meropenem 
(MRP)

15 3 1 19 78.9%

Tigecycline (TG) 16 4 0 20 80%

Cefazolin (CZ) 6 5 0 11 54.5%

Noroxacin (NX) 3 0 0 3 100%

Nitrofurantoin 
(NIT)

3 1 0 4 75%



sensitivity to Noroxacin and Doripenem. Additionally, Pseudomonas 
aeruginosa exhibited sensitivity to piperacillin/tazobactam, 
imipenem, meropenem, and gentamicin. These ndings are consistent 
with those reported by Gupta S, Kumbhat P, Poorey and Iyer [30], 
Prakash et al [35], Kumar H, and Seth [29]. It is noteworthy that 
variations in sensitivity patterns may arise due to differences in 
antibiotic prescription practices or the prevalence of antibiotic-
resistant strains in the healthcare settings where the studies were 
conducted.

CONCLUSION
This study sheds light on the prevalent gram-positive and gram-
negative bacterial strains causing ear infections, notably affecting 
females and individuals aged 21–30 years in our region. 
Staphylococcus aureus, CONS, and Pseudomonas aeruginosa emerge 
as predominant isolates, with sensitivity proles favoring antibiotics 
like Vancomycin, Teicoplanin, and Noroxacin. These ndings 
underscore the importance of tailored empirical therapy protocols, 
guiding physicians in more effective treatment strategies and 
informing policymakers in crafting antibiotic prescription guidelines 
for enhanced patient care.

REFERENCES
1. National Institute on Deafness and Other Communication Disorders. Ear infections in 

children.
2. Merck Manual: Consumer Version. Ear infection (acute otitis media).
3. Kaspar A, Newton O, Kei J, et al. A public health approach to pediatric hearing 

impairment in the Pacic Islands. J Glob Health 2018; 8: 010302.
4. F ireman P (1997) Otitis media and eustachian tube dysfunction: Connection to allergic 

rhinitis. J Allergy Clin Immunol 99: s787-s797. 
5. Mittal R, Robalino G, Gerring R, Chan B, Yan D, et al. (2014) Immunity genes and 

susceptibility to otitis media: A comprehensive review. J Genet Genomics 41: 567-581.
6. Danishyar A, Ashurst JV (2022) Acute Otitis Media. StatPearls.
7. Usonis V, Jackowska T, Petraitiene S, Sapala A, Neculau A, et al. (2016) Incidence of 

acute otitis media in children below 6 years of age seen in medical practices in ve East 
European countries. BMC Pediatr 16: 108.

8. Reiss M, Reiss G. [Suppurative chronic otitis media: etiology, diagnosis and therapy]. 
Med Monatsschr Pharm. 2010 Jan;33(1):11-6; quiz 17-8. [ PubMed: 20131670]

9. Arrieta A, Singh J. Management of recurrent and persistent acute otitis media: new 
options with familiar antibiotics. Pediatr Infect Dis J. 2004;23(2 suppl):S115-S124.

10. Block SL, Hedrick J, Harrison CJ, et al. Community-wide vaccination with the 
heptavalent pneumococcal conjugate signi cantly alters the microbiology of acute otitis 
media. Pediatr Infect Dis J. 2004;23(9):829-833.

11. Ferede D, Geyid A, Lulseged S, Melaku A. Drug susceptibility pattern of bacterial 
isolates from children with chronic suppurative otitis media. Ethiop J Health Dev. 
2001;15(2). doi: 10.4314/ejhd.v15i2.9882

12. Schilder AGM, Chonmaitree T, Cripps AW, et al. Otitis media. Nat Rev Dis Primers 
2016;2:16063. 

13.  Atkinson H, Wallis S, Coatesworth AP. Acute otitis media. Postgrad Med 
2015;127:386–90.

14. Mushi MF, Mwalutende AE, Gilyoma JM, et al. Predictors of disease complications and 
treatment outcome among patients with chronic suppurative otitis media attending a 
tertiary hospital, Mwanza Tanzania. BMC Ear Nose Throat Disord 2016;16:1. 

15. Mwambete KD, Eulambius M. High prevalence of antibiotic- resistant otitis media- 
associated bacterial ora of asymptomatic people living with HIV at Morogoro hospital, 
Tanzania. J Int Assoc Provid AIDS Care 2018;17:2325958218759761.

16.  Mushi MF, Buname G, Bader O, et al. Aspergillus fumigatus carrying TR34/L98H 
resistance allele causing complicated suppurative otitis media in Tanzania: call for 
improved diagnosis of fungi in sub- Saharan Africa. BMC Infect Dis 2016;16:464.

17.  Minja BM, Machemba A. Prevalence of otitis media, hearing impairment and cerumen 
impaction among school children in rural and urban Dar ES Salaam, Tanzania. Int J 
Pediatr Otorhinolaryngol 1996;37:29–34.

18. Sinha A, Mohapatra LN. Otomycosis - A clinical and mycological study. Indian J 
Otolaryngol 1961;13:128–37. 

19. Vaidya K, Madhup SK, Shrestha BL, et al. Bacteriological and mycological prole of 
chronic suppurative otitis media among patients visiting dhulikhel Hospital. Ann Clin 
Chem & Lab Med 2015;1:37–41.

20. Martin TJ, Kerschner JE, Flanary VA. Fungal causes of otitis externa and tympanostomy 
tube otorrhea. Int J Pediatr Otorhinolaryngol 2005;69:1503–8. 

21. Kumar A. Fungal spectrum in otomycosis patients. JK Sci 2005;7:152–5.
22. Biemer JJ. Antimicrobial susceptibility testing by the Kirby-Bauer disc diffusion 

method. Ann Clin Lab Sci. 1973;3(2):135–140.
23. Clinical and Laboratory Standards Institute (CLSI). Performance Standards for 

Antimicrobial Susceptibility Testing; 23rd Informational Supplement M100-S23. 
Wayne: CLSI; 2013.

24. Mansoor T, Musani MA, Khalid G, Kamal M. Pseudomonas aeruginosa in chronic 
suppurative otitis media: Sensitivity spectrum against various antibiotics in Karachi. J 
Ayub Med Coll Abbottabad. 2009;21:120–3.

25. Loy AH, Tan AL, Lu PK. Microbiology of chronic suppurative otitis media in Singapore. 
Singapore Med J. 2002;43:296–9.

26. Mansoor T, Musani MA, Khalid G, Kamal M. Pseudomonas aeruginosa in chronic 
suppurative otitis media: Sensitivity spectrum against various antibiotics in Karachi. J 
Ayub Med Coll Abbottabad. 2009;21:120–3.

27. Loy AH, Tan AL, Lu PK. Microbiology of chronic suppurative otitis media in Singapore. 
Singapore Med J. 2002;43:296–9.

28. Paradise JL, Rockette HE, Colborn DK, Bernard BS, Smith CG, Kurs Lasky M, et al. 
Otitis media in 2253 Pittsburgh-area infants: prevalence and risk factors during the rst 
two years of life. Pediatrics 1997 Mar;99(3):318 333.

29. Kumar H, Seth S. Bacterial and fungal study of 100 cases of chronic suppurative otitis 
media. J Clin Diagn Res. 2011;5:1224–7.

30. Poorey VK, Lyer A. Study of bacterial lora in csom and its clinical signi icance. Indian J 
Otolaryngol Head Neck Surg. 2002;54:91–5.

31. Muluye D, Wondimeneh Y, Ferede G, Moges F, Nega T. Bacterial isolates and drug 
susceptibility patterns of ear discharge from patients with ear infection at Gondar 
University Hospital, Northwest Ethiopia. BMC Ear Nose Throat Disord. 2013;13(1). 
doi:10.1186/1472-6815-13-10

32. Wasihun AG, Zemene Y. Bacterial prole and antimicrobial suscept ibility patterns of 

otitis media in Ayder Teaching and Referral Hospital, Mekelle University, Northern 
Ethiopia. Springerplus. 2015;4(1):1–9

33. Hailegiyorgis TT, Sarhie WD, Workie HM. Isolation and antimicro bial drug 
susceptibility pattern of bacterial pathogens from pediatric patients with otitis media in 
selected health institutions, Addis Ababa, Ethiopia: a prospective cross-sectional study. 
BMC Ear Nose Throat Disord. 2018;18(1). doi:10.1186/s12901-018-0056-1

34. Tesfa T, Mitiku H, Sisay M, et al. Bacterial otitis media in sub-Saharan Africa: a 
systematic review and meta-analysis. BMC Infect Dis. 2020;20(1). doi:10.1186/ 
s12879-020-4950-y

35. Prakash R, Juyal D, Negi V, Pal S, Adekhandi S, Sharma M, et al. Microbiology of 
chronic suppurative otitis media in a tertiary care setup of Uttarakhand State, India. N 
Am J Med Sci. 2013;5(4):282–287. doi: 10.4103/1947-2714.110436.

36. Ettehad GH, Refahi S, Nemmati A, Pirzadeh A, Daryani A. Microbial and Antimicrobial 
susceptibility Patterns from patients with chronic otitis media in Ardebil. Int J Trop Med 
2006;1:62-65.

37. Brownlee RE, Hulka GF, Prazma J, Pillsbury HC III. Ciprooxacin. Use as a topical otic 
preparation. Arch Otolaryngol Head Neck Surg 1992 Apr;118(4):392-396.

38. Campos MA, Arias A, Rodriguez C, Dorta A, Betancor L, Lopez-Aguado D, et al. 
Etiology and therapy of chronic suppurative otitis. J Chemother 1995 Oct;7(5):427-431.

39. Argaw-Denboba A, Abejew AA, Mekonnen AG. Antibiotic-resistant bacteria are major 
threats of Otitis media in Wollo Area, Northeastern Ethiopia: a ten-year retrospective 
analysis. Int J Microbiol. 2016;2016(2016):1–9. doi:10.1155/2016/8724671.

40. Bilkisu IG, Bello AM, Fatima M, et al. Antibiotic susceptibility pattern of bacterial 
isolates in children with otitis media in Zam fara, north-western Nigeria. Afr J Microbiol 
Res. 2017;11(43): 1558-1563.

41. Rangaiah ST, Dudda R, Prasad MH, Kalegowda BN, Sumangala B, Mruthyunjaya GM. 
Bacteriological prole of chronic suppura tive otitis media in a tertiary care hospital. Int 
J Otorhinolaryngol Head Neck Surg. 2017;3(3):601-605

42. Rosenfeld RM, Schwartz SR, Cannon CR, et al. Clinical practice guideline: acute otitis 
externa. Otolaryngol Neck Surg. 2014;150 (1_suppl):161–168. doi:10.1177/01945 
99813517659

43. Aboutalebian S, Ahmadikia K, Fakhim H, et al. Direct detection and identication of the 
most common bacteria and fungi causing otitis externa by a stepwise multiplex PCR. 
Front Cell Infect Microbiol. 2021;11. doi:10.3389/fcimb.2021.644060

44. Juen-Haur H, Chu CK, Liu TC. Changes in bacteriology of discharging ears. JLO. 
2002;116(September (9)):686–690.

45. Dibbs WL. Microbial aetiology of otitis externa. J Infect. 1991;22(3):233–239. doi: 
10.1016/S0163-4453(05)80004 0.

International Journal of Scientific Research 9

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsrVolume - 13 | Issue - 06 | June - 2024


